Signal discrimination in the semicircular canals: a role for group I metabotropic glutamate receptors.
Fluorescence immunocytochemistry indicates that enzymatically isolated semi-circular canal (SCC) hair cells express metabotropic glutamate receptors (mGluRs) 1a and 5. Antibody-antigen preadsorption controls proved entirely negative. Applied while mechanically stimulating the posterior SCC with a piezo-electric bimorph, the non-competitive, mGluR5-selective antagonist MPEP-HCl (1 microM-3 mM) dose-dependently reduces mechanically evoked facilitation of afferent discharge rate (IC50 136 microM; n = 4), while having no effect on tonic, unstimulated afferent discharge. It thus appears that group I mGluRs on SCC hair cells are activated during mechanical stimulation, but are not activated under tonic transmitter release conditions. We conclude that group I mGluRs expressed by SCC hair cells may serve as a mechanism for the selective amplification of mechanically evoked transmitter release, thereby enhancing signal discrimination at the VHC-vestibular afferent synapse.(50)